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Introduction 


i\  CUIli;^  TO  THE  USE  OP  RLASTCIIEKS 


Selecting  :.ii  engineering  elc.stomer  for  application  in 
tod-y'o  chemintry  teJceo  lot  of  the  design  engineer's  time. 

Direct  /-pAidance  in  needed  for  choosing  the  best  matorie.l  for  real 
pplicjtion. 

0.i;  tho  current  uco  of  ol..n1;omor£3  in  nuclo.\r  rc.diation 
onvii.*oniji on ijn j  it  iri  bollovod  the  M*t't.''.chod  d-'.tci  be  useful  in 

.■nsv/opin^^  rjoriio  of  thu  queotiono  which  .'.rise  in  the  oclcction  of 
el;.'.r:;tomcTS  for  use  in  nuclecr  equipment. 


This  report  contuiriG: 

-  A  {;aiide  to  the  gener:  J  properties  of  eluctoners,  i:.nd 

-  A  sunmiL.ry  of  unclc'.ssified  do/tev  l  .v-:.il:.ble  in  the 
technicri.1  litcrr.ture  on  the  subject  of  the  of  i  acts 
on  eluotomors  of  nuclcr.r  r.:.diatione 


At  ])re3ent  the  ai.-.jority  of  the  avail  . b].c  irr.' .di.  tion  d.'.ta  v.ro 
thoeu  obtained  in  Y  -  source::;  mid  nucler.r  re  .etore,  p.,rticul;  rly  by 
the  ODJIL  gx';;.phite  ro,  ,ctor.  In  the  ;  ,pplic:..tion  of  this  ini orm.'  tion 
to  equipment  designed  for  use  in  particle  ecceler.  tore,  these  dat:i 
(jhou3  d  la.:  considered  only  '..c  roason:'.blc  ootiiur  .too  since  tau  I'ields  of 
irr.'.di,  tion  around  , ■ocelerators  a.nd  re....ctorij  .-re  quite  di.L'f oront. 


In  m.;:,ny  inet  .nces  the  only  v-eilable  inform-ation  in  concerned 
with  structur.  l  che,re.cteristicG,  ouch  a.e  tensile  strength,  r.'.thcr  than 
with  elcctric.il  data.  In  general,  if  properties,  such  ..r  tensile 
strength  sho\,'  large  v-irietions,  it  v/ould  be  roe.sonable  to  expect  th^.t 
the  electric;:!  properties  v/ill  .also  vary. 


6c/^o■■y^/b 

mar 


2 


Hone  of  the  dot.'  listed  in  this  report  w.is  tr  kon  during 
irr.  di.'tion.  ;'hile  some  of  the  moclvinic.-a  properties  ni:.y  differ 
little'  if  Die.-.sured  di-ring  exposure,  the  voleunc  resistivity  can  be 
significantly  different. 

The  unit  of  radiation  used  in  this  report  is  the  rad;  one 
r.&d  is  equivalent  to  the  absorption  of  100  ergs  of  energy  per 
granimc  of  ma.tcrial. 

The  radi.ation  field  inside  the  OPJIL  graphite  reactor  is: 

1?  /  2 

1.1  X  10  therm.'.l  neutrons/cm  sec. 

i  i  2 

1  .4  X  10^  neuti'ons  (JO.1  Mev)/cm  sec. 

6.7  X  10^^  neutrons  (^0.5  Mev)/cm  sec. 

4.2  X  10^°  neutrons  (^I.C  Mcv)/cra^  sec. 

X  10^*^  Y"  rays  (l  Mev)/cm  sec. 

The  dose  ra.te  is  10  to  10  ro.ds/hr. 
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EXIl-AKATIOH  OP  TABLES  AND  FIGURES 


Tnble  1  represents  the  chcraical  resistance,  physical  and  necha- 
nical  properties  of  the  most  cornrion  elastomers. ,  As  in  plastics  new 
elastomers  are  created  by  varying  the  composition,  e.g.  fillers 
and  processing  techniques.  The  data  in  the  table  are  given  only  for 
pure  guns. 

Table  2  is  a  selection  guide  to  aid  the  choice  of  material  for  a 
given  application. 

The  effect  of  nuclear  radiation  on  voliime  resistivity  of  the  com¬ 
monest  elastomers  are  given  in  Table 

Table  4  gives  values  for  the  total  gas  evolvcdfrcn  irridiatod  samples 
of  0,2  to  0,5  gramme  weight. 

The  radiation  stability  of  some  olastonoro  at  temperatures  above 
85'’C  is  summarized  in  Table  5- 

Table  6  represents  the  popular  name,  chemical  designation  and  trade 
names  of  elastomers. 


Pig.  1  shows  the  relative  radiation  resistance  of  elastomers.  It 
should  be  mentioned  that  this  Pigure  reflects  only  rosistmee  to 
rndinticn  and  that  a  consideration  of  other  parameters  (fillers, 
antirads,  etc.)  could  change  the  order  in  which  the  material  arc 
ranked. 

Pigs.  2-37  show  the  mechanical  property  chan/jss  effected  by  ra¬ 
diation  in  a  variety  of  coromercially  available  polymers. 
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Fig.1  OVER- ALL  RELATIVE  RADIATION  STABILITY  OF  ELASTOMERS  (1,2,3) 


PER  CENT  OF  INITIAL  VALUE 


Acrylic  Elastomer 


PROPERTY 

INITIAL  VALUE 

1  TENSILE  STRENGTH 

140kgtem2 

2  ELONGATION 

230% 

3  SET  AT  BREAK 

10% 

4  COMPRESSION  SET 

5% 

5  STRAIN  AT  28kg/cm2 

36% 

6  DUROMETER  HARDNESS 

60 

HYCAR  PA-21-’COPOLYMEROF90%  BUTYL  ACRYLATE  AND  100%  ACRYLONITRILE “(4,5) 


B.F.  Goodrich  Chemicol  C® 


PER  CENT  OF  INITIAL  VALUE 


Acrylic  Elastomer 


DOSAGE, RADS 


PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  llOltg/emS 

2  ELONGATION  545% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28kg/cm2 

6  DUROMETER  HARDNESS  70 


ACRYLON  EA-5 -"COPOLYMER  OF  95%  ETHYL  ACRYLATE  AND  5%  ACRYLONITRILE  "(6) 

Borden  Chemical  C® 


Fig.  3 


Acrylic  Elastomer (4.5. 6. 7) 


DOSAGE  .RADS 

PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  95kg/cm2 

2  ELONGATION  505% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28k9/cm2 

6  DUROMETER  HARDNESS  70 


PR  1203-70 -'  NOT  KNOWN"  (6.7,8) 


Precision  Rubber  Products  C° 


Acrylic  Elastomer  (45,6,7) 


PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  68  kg/cm? 

2  ELONGATION  275% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28k8/cm2 

6  OUROMETER  HARDNESS  68 


VYRAM-"NOT  KNOWN“(6.8) 


Monsanto  Chemical  C® 


Fig.  5 


Butyl  Elastomer 


PROPERTY 

\  TENSIE  STRENGTH 

2  ELONGATION 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28kg/ejn2 


INITIAL  VALUE 
77  kg/crtt* 
525% 

35% 

72% 

31% 


GR-I50-'IS06UTYLENE  -  DIENE  COPOLYMER"  (4.5) 


Fig.  6 


PER  CENT  OF  INITIAL  VALUE 


Butyl  Elastomer 


PROPERTY  initial  VALUE 

1  TENSILE  STRENGTH  lOSkg/cma 

2  ELONGATION  440% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28kg/cm2 

6  DUROMETER  HARDNESS  71 


i  PR  907-70-“NOT  KNOWN  ”  (1,8,9) 


Precision  Rubber  Products  C® 


Butyl  Elastomer 


t  r 


PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  150kg/cmT 

2  ELONGATION  345% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28kg/cm2 

6  DUROMETER  HARDNESS  73 


HYCAR  2002- "BUTYL- RUBBER  BROMINATED  TO  APPROXIMATELY  3%" 

(1,8,9) 


B.  F.  Goodrich  Chemkoi  C® 


Fig.  8 


Fluoro  Elastomer 


DOSAGE  .RADS 

PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  77  kg/cm2 

2  ELONGATION  640% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28kg/cm2 

6  DUROMETER  HARDNESS  75 


KEL-F  ELASTOMER -"COPOLYMER  OF  TRIFLUOROCHLOROETHYLENE  AND  VINYLIDENE 

FLIKDRIDE"  (10.13) 

'  Fig.  9 


Minnesota  Mining  &  Mfg  C® 


Fiuoro  Ebstomer 


PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  84  kg'cmJ 

2  ELONGATION  150% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAtNAT28kgW 

6  DUROMETER  HARDNESS  71 


3M-1F4-  "POLYMER OFl,l  DIHYDROPERFLUOROBUTYL  ACRYLATE  "  (13,16) 


Fig.  10 


Minnesota  Minir^  &  Mfg  C° 


Fluoro  Elastomer 


PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  140t<g/ema 

2  ELONGATION  275  % 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28kg/cm2 

6  DUROMETER  HARDNESS  77 


VITON  “COPOLYMER  OF  VINYLIDENE  FLUORIDE  AND  HEXAFLUOROPROPYLENE  “ 

(10,11.12.14.15,16) 

Fig.ll 


E.l.  du  Pont  de  Nemours  C® 


Fluoro  Elastomer 


PROPERTY  INTIAL  VALUE 

1  TENSILE  STRENGTH  135kg/cm3 

2  ELONGATION  250% 

3  SET  AT  break 

4  COMPRESSION  SET 

5  STRAINAT28l<9/em2 

6  DUROMETER  HARDNESS  75 


R  1700 -X 7- "COPOLYMER  OF  VINYLIDENE  FLUORIDE  AND  HEXAFLUOROPROPYLENE “ 

(11,12,14.16) 

Fig.l2 


Precision  Rubber  Products  C® 


Fluoro  Elastomer 


PROPERTY 

INITIAL  VALUE 

1  TENSILE  STRENGTH 

980  kg/cm? 

2  ELONGATION 

220% 

3  SET  AT  BREAK 

- 

4  COMPRESSION  SET 

- 

5  STRAIN  AT  28kg/cm2 

- 

6  DUROMETER  HARDNESS 

59 

SILASTIC  LS  53-  "FLUORO  SILICONE"(10.13,16) 

Fig.l3 

Dow  Corning  C® 


I 


PER  CENT  OF  INITIAL  VALUE 


Hypalon  Elastomer 


DOSAGE  .RADS 

PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  140ltg/cm2 

2  ELONGATION  440% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28l<g/cm2 

6  DUROmETER  hardness  75 


HYPALON  HW-B8-'NOT  KNOWN  Ud 8.11. 17. 18) 


Fig. 14 


E.  I.  du  Pont  de  Nemours  C® 


Hypalon  Elastomer 


Precision  Rubber  Products  C° 


PER  CENT  OF  INITIAL  VALUE 


25 


Natural  Elastomer 


DOSAGE  ,RAOS 


PROPERTY 

INITIAL  VALUE 

1  TENSILE  STRENGTH 

182  kg/cm  2 

2  ELONGATION 

420% 

3  SET  AT  BREAK 

32% 

4  COMPRESSION  SET 

13% 

5  STRAIN  AT  28lcg/cm2 

30% 

6  DUROMETER  HARDNESS  60 


NATURAL  RUBBER  -  "POLY  I SOPRENE  "(4,5.8.9.19.20.21.22,23) 


Fig.  16 


Natural  Elastomer 


10^  10®  10’ 


DOSAGE  .RADS 

PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  28l(g/cm2 

2  ELONGATION  200% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28l<g/em? 

6  OUROMETER  HARDNESS  54 


B14 -"SMOKED  SH EET"{1.8,9) 


Hanford  Rubber  C® 


Natural  Elastomer 


PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  26Qkg/cm3 

2  ELONGATION  560% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAINAT28ltgW 

6  DUROMETER  HARDNESS  69 


TK  1/1 -"GRAFT  POLYMER  OF  STYRENE  AND  NATURAL  RUBBER  "(1.8.9) 


Natural  Rubber  Bureau 


Fig.  18 


PER  CENT  OF  INITIAL  VALUE 


28 


Neoprene  Elastomer 


PROPERTY 

INITIAL  VALUE 

1  TENSILE  STRENGTH 

203 kg /cm 

2  ELONGATION 

450% 

3  SET  AT  break 

6% 

4  COMPRESSION  SET 

9% 

5  STRAIN  AT  28l<g/cm 

31% 

6  DUROMETER  HARDNESS 

80 

neoprene  A109D-73- “neoprene  type  W  POLYMER  USED" 

(4,5,8.9.16.24) 


E.l.  Du  Pont  de  Nemours  C® 


Fig.  19 


PtR  CENT  OF  INITIAL  VALUE 


29 


Neoprene  Elastomer 


10^  10^  10®  10’  K)'° 

DOSAGE  .RADS 


PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  190kg/cm2 

2  ELONGATION  290% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28kg/cm2 

6  DUROMETER  HARDNESS  72 


RR.  227-70-‘NOT  KNOWN"  (8.16.23.24,25) 


Prscision  Rubber  Products  C® 


Fig.  20 


PER  CENT  OF  INITIAL  VALUE 


30 


Nitrile  Elastomer 


DOSAGE  ,RADS 


PROPERTY 

INITIAL  VALUE 

1  TENSILE  STRENGTH 

133kg/cm2 

2  ELONGATION 

250% 

3  SET  AT  BREAK 

3% 

4  COMPRESSION  SET 

9,5% 

5  STRAIN  AT  28kQfcm2 

25% 

6  DUROMETER  HARDNESS 

75 

HYCAR  OR-15  -"cOPOLYMER  OF  BUTADIENE  AND  ACRYLONITRILE  "  (4.5,6.8.26  27) 

B.  F.  Goodrich  Chemical  C®. 

j 

Fio 


_ J 


PER  CENT  OF  INITIAL  VALUE 


Nitrile  Rubber 


PROPERTY  INSTIAL  VALUE 

1  TENSILE  STRENGTH  U0kg/cm2 

2  ELONGATION  255% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28kg/cfsi? 

6  DUROMETER  HARDNESS  75 


PR  122-70  -''copolymer  OF  BUTADIENE  AND  ACRYLONITRILE  BASED 

ON  HYCAR  1.042"  (11, 26. 28.29) 


Precision  Rubber  Products  C®. 


PER  CENT  OF  INITIAL  VALUE 


32 


Nitrile  Elastomer 


DOSAGE  .RADS 


PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  IZSkg/emJ 

2  ELONGATION  500% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28kg/em2 

6  OUROMETER  HARDNESS  72 


PARKER  46-101  “'COPOLYMER  OF  BUTADIENE  AND  ACRYLONITRILE  BASED  ON  PARACRIL35 

(11.25.26.28.29) 


Parker  Appliance  C® 


Fig.  23 


fblyurethane  Elastomer 


PROPERTY  INITIAL  VALUE 

1  TENSAE  STRENGTH  SOOVgAmJ 

2  ELONGATION  530  % 

3  SET  AT  BREAK  - 

4  COMPRESSION  SET 

5  STRAIN  AT  28k9/cm2 

6  DIAOMETER  HARDNESS  62 


ADIPRENE  Cl- "NOT  KNOWN  "(13,20.30, 31 ) 


Fig.  24 


EJ.du  ft>nt  de  N®m©wrs  C® 


Polyurethane  Elastonror 


PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  220l(g/em2 

2  ELONGATION  540% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28l<fl/em2 

6  DUROMETER  HARDNESS  77 


PR  631-70-  "NOT  KNOWN  "  (13,20,30,31) 

Fig- 25 


Precision  Rubber  Products  C® 


Polyurethane  Elastomer 


PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  280  kg/cm  2 

2  ELONGATION  500% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28kgfcm2 

6  DUROM6TER  HARDNESS  70 


GENTHANE  S  -  "NOT  KNOWN "(13.30.31) 

Fig.  26 


The  General  Tire  and  Rubber  C® 


PERCENT  OF  INITIAL  VALUE 


Polyurethane  Elastomer 


DOSAGE. RADS 

PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  280  kg/cm2 

2  ELONGATION  690% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAINAT28l<g/cm2 

6  DUROMETER  HARDNESS  69 


CHEMIGUM  XSL-  "NOT  KNOWN  "  (13.30) 

Fig.  27 


Goodyear  Tire  &  Rubber  C® 


SBR  Elastomer 


PROPERTY 

INITIAL  VALUE 

1  TENSItE  STRENGTH 

lIPkg/em* 

2  ELONGATION 

270% 

3  SET  AT  BREAK 

5% 

4  COMPRESSION  SET 

4,7% 

5  STRAIN  AT  28kQ/cm2 

28% 

6  DUROMETER  HARDNESS 

60 

BUNA  STYRENE  BUTADIENE  COPOLYMER"  (4.5.8,26,27,32) 


j  Fig.  ^8 

i 


Bayer  A.G. 


SBR  Elastomer 


PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  140kg/cfn2 

2  ELONGATION  355% 

3  SET  AT  BREAK 

4  COAi'PRESSION  SET 

5  STRAIN  AT  28kg/cm2 

6  DUROMETER  HARDNESS  73 


PR-408'70  "COPOLYMER  OF  BUTADIENE  AND  STYRENE  "(4,6,33) 

Fig.29 


Precision  Rubber  Products  C® 


PER  CENT  OF  INITIAL  VALUE 


SBR  Elastomer 


PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  150  kg/cm2 

2  ELONGATION  -<35% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28kg/cm2 

6  DUROMETER  HARDNESS  69 


HYCAR-2001  -  "COPOLYMER  OF  BUTADIENE  AND  STYRENE  (4,6,33) 

Fig.  30 


B.  F.  Goodrich  Chemical  C® 


PER  CENT  OF  INITIAL  VALUE 


Silicone  Elastomer 


DO  SAGE, RADS 

PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  52kg/cm2 

2  ELONGATION  140% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28kg/cm2 

6  DUROMETER  HARDNESS  54 


SE  750  -  "methyl  VINYL  SILOXANE  "  (5,8.13.33.34.36) 


Fig.  31 


General  Electric  C° 


DOSAGE  .RADS 


PROPERTY 

INITIAL  VALUE 

1  TENSILE  STRENGTH 

36kg/cm2 

2  ELONGATION 

■  95% 

3  SET  AT  BREAK 

~ 

4  COMPRESSION  SET 

1.4% 

5  STRAIN  AT  28lcg/cm2 

3,4% 

6  DUROMETER  HARDNESS 

60 

SILAST  1C  -  7170  :  "DIMETHYL  SILOXANE  "(4.5,8.26.35) 


PER  CENT  OF  INITIAL  VALUE 


Silicone  Elastomer 


DOSAGE  ,RADS 

PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  64  kg/cm 2 

2  ELONGATION  375% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28kg/cm2 

6  DUROMETER  HARDNESS  78 


77-018  -  "DIMETHYL  -  SILOXANE"  (13.34) 


Fig.  33 


Parker  Appliance  C° 


PER  CENT  OF  INITIAL  VALUE 


PER  CENT  OF  INITIAL  VALUE 


Silicone  Elastomer 


DOSAGE, RADS 


PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  56  kg/cm2 

2  ELONGATION  330% 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAINAT  28l<g/cfn2 

6  DUROMETER  HARDNESS  52 


Y-1668  -  "METHYL  -  PHENYL 'SILOXANE "  (13.34) 


Fig.  35 


Union  Carbide  &  Carbon 


PER  CENT  OF  INJTIAt  VAUJE 


Thiokol  Elastomer 


DOSAGE  .RADS 


PROPERTY 

1  TENSILE  STRENGTH 

2  ELONGATION 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28kgfcm2 

6  DLWOMETER  HARDNESS 


INITIAL  VALUE 
56lcgfcw* 
162r. 

3% 

9% 

26% 

78 


thiokol  ST  ’ORGANIC  POLYSgiFIDE"  (1.4.5,8.11.14.37.38) 

i 

Thiokol  Chemical  C® 


Fig.  36 


Thiokol  Elastomer 


PROPERTY  INITIAL  VALUE 

1  TENSILE  STRENGTH  70  kg/cm2 

2  ELONGATION  220X 

3  SET  AT  BREAK 

4  COMPRESSION  SET 

5  STRAIN  AT  28k8fcm2 

6  DUROMETER  HARDNESS  71 


PR  1000-70-  ‘NOT  KNOWN"  (1.4.14,25) 


Precision  Rubber  Products 


Fig.  37 
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**  Irradiation  in  the  pile  tooM  place  at  an  equivalent  rate  of  10^  to  ip^  rad/h 


Radiation 
type  and 
energy  in 
MeV 

1 

Dose  rate  i 
rad/hr 

X  10~' 

Total 

dosage! 

X  10"! 

in  rad 

Volume  Resistivity 

(ohm- cm)  ] 

Material 

Had.  Type 
Energy 

Dose  rate 

Dose 

. -4 

Before 

irradia¬ 

tion 

After 

irradia¬ 

tion 

Nitrile 

1 

1 

10^^ 

10^° 

(Royalite) 

File 

10 

Polvbutadiene 

Pile 

0 

10^4 

10^ 

15 

30 

70 

Polyurethane 

3x10^ 

(Vuloallon) 

Pile 

0 

10 

100 

300 

3x10® 

3x10® 

3x10® 

SBR 

Tniostuf) 

Pile 

0,5 

10^^ 

10® 

Silicone 

>10^4 

(silastic  250) 

Pile 

0 

15 

30 

70 

10^^ 

12 

10^“  1 

! 

Thiokol 

Pile 

0 

10^-10^® 

< 

i 

1 

15 

30 

70 

66/5032/5 
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TABLE  4 

GASEVOLUTION  *  (4)(8)(26)(39)(40) 

9 

Material  —  Elastomer  Gas  Evolved  —  ml/ g  at  10  Hads 


Acrylics 

28 

Butyl 

13 

Natural  Rubber 

7 

Neoprene 

2-4 

Nitrile 

5-10 

Polybutadiene 

5 

Polyisoprene  (synthetic) 

10 

Polyisobutylene 

17-20 

Polysulfide 

6 

o.B.R. 

4 

Silicone 

20 

*  The  gasevolution  was  measured  from  samples  of  0.2  to  0.5  gramui.e. 


66/5C;2/5 
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Radiation  Stability  of  Elastomers  at  Temperatures  above  83°C  (4l) 


Temperature 

On 

'Max .  dose  ; 

riax#  dose 

Material  -  Elastomer 

(electrical);  (Hechanical) 

U 

Rads .  i 

Rads . 

Butyl 

85 

5  X  10® 

I 

i 

i 

I 

5  X  10^  j 

j 

Natural  Rubber 

05 

0  X  10® 

c  i 
10^’ 

: 

j 

1 

Neoprene 

100 

1.5  X  10-' 

i 

5  X  10® 

i 

i 

1 

< 

! 

j  Polyisobutylene 

! 

85 

5  X  10® 

1 

5  X  10^  1 

j 

[ 

Silicone 

125 

i 

1 

I  2  X  10^^ 

f 

i 

,7  1 

5  X  10'  ! 

! 

i 

66/5302/5 
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TABLE  6 

E  L  A  C  T  0  H  E  E  G 


Popul.'i.r  Name 

Chemical  Designation 

Trc-’-dc  IT/jnes 

Acrylics 

Poly;icrylr,ite 

Acrylon 

Angus  HE,  SH 

C,y::',nocryl 

Hyci.r 

L:.  cta.prene 

Parr-.cril  OHT 

Precision  Acrylics 

Thir.cril 

Vyrr.na 

Butyl  -  GEI 

Isobutylene  -  looprene 

Buc.:  T  Butyl 

Butyl 

llyc.'.r 

I. I.  Eubber 

Potro-'L'ex  Butyl 

Polyc  .r  .Butyl 

Precision  Butyl 

Vistanex  HM 

EPE 

Ethylene  Propylene 

Angus  KE 

APK 

C  23 

Dutral  IT 

Enj..y  EPE 
xiordel 

Olethene 

Eoyo.lene 

PluoroelustomerH 

Vinylidene  Fluoride 

IIexo.f  luoroprcpylene 

Angus  VA,3V 

Pluorel 

Precision  Pluoro 

Viton 

Eluoro  Ijilicone 

Oil,. Stic  Itu  53 

Precision  Pluoro  Silicone 

T  rif luoro  chlo  ro - ethyl ene - 
vinylidene-fluoridc 

.Rcl  P 

Hypulon 

C  hi  o  ro  oul  pho  no.  ted 
polyethylene 

Angus  HIT 

Hyp.  .Ion 

Precision  Hypalon 

66/5032/5 

mr.r 
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TABLE  6  (Continued) 


' 

Popular  Maine 

Chemical  Designation 

Trade  Names 

MaOural  Rubber 

Natural  Polyisoprene 

Coral 

DPR 

Matsyn 

Okolite 

Shell  Isoprene 

Trans  P.R. 

Neoprene  GR-M 

•  ■ 

Chloroprene 

Angus  G 

Neoprene 

Precision  Neoprene 
Okoprene 

Per  unan  C 

Sovprene 

U.S.  Rubber  Neoprene 

M i t  r i 1 e ;  Buna  N ; 

G.R.A.;  N.B.R. 

Acrylonitrile  -  .I3uta- 
diene 

Angus  DS,  WR,  PR,LR,E,P. 
Butacril 

Butraprene 

Chemigiam 

Chemivic 

PR-N 

Herecrol 

Hy car  OR 

Parker  Nitrile 

Perbunan 

Polysar  Krynao 

Precision  Nitrile 
Royalite 

Tylac 

Po  1  y  bu  t  a  d  i  e  ne ; 

Buna;  S.K.A. 

Butadiene 

1 

i  ,  i 

Ameripol  CB 

B  R  Rubber 

Budene 

■ 

Cisdone 

Diene 

Duradene 

Duragen 

Polysar  Tacktene 

S.K.B. 

Texus  Synpol  EBR 

Trans  4  or  cis  4 

1 

-6/5032/5 


Popul  .r  K.'ine 


Chcmic:i,l  Decign;...tion 


Tr.,de  II  me 


Poly iaoprene 
pynthetic 


oyntliotic  Polyicoprene 


Aineripol  oil 

Cor.,1 

DPP 

II.  tcyn 
Philprene 
Phcll  ir; 

Trrn.e  PIP  C  .ririex 


Pol  /urcth;.ne 


Pii.eocy;;a'i:'.te-polyester  or  /•  dipreno 
polyother  Ghemigiam  XSL 

Conithcne 
Cy.  .nopi'cne 
Dcsmodur 
Deomolin 
Di CO grin 
El.  ,c  toc.' .cl 
F.l.ifjtoth.uio 

(lenthc.ne 

Gruidfo.um 
Me.;.rthano 
IVIicrovon 
Llultr.'lh.arie 
Poly von 

Precision  Ureth.ne 

Roylar 

Solith-ane 

Texin 

Vulc.aprene 


GBP,  Bun,.  S, 
GPG;  GKB. 


ityrene-Buti  .diene 


Amcripol 
Angus  Pi.G. 
.'IGPC  Polymers 
But.vprevio  G 
C.  rbonix 
C'  .riflex 
ChemigT-uii  IV 
Copo 
B'.'.rox 
Dur...doiie 
Plo-obrone 
PE-G 

Gen-Plowr 

Gontro 

Hycar  OS,  P, 
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TABLE  6  (continued) 


Popular  Name 

Chemical  Designation 

Trade  Name 

SBR,  Buna  S, 

Styrene  -  Butadiene 

Krylene 

GRS;  SKB. 

(Continued) 

Kryflex 

Navgapol 

Naugatex 

Philprene 

Plioflex 

Pliolite  S 

Pliotuf 

Polysar  S 

S  Polymers 

Solprene 

Synpol 

Tylac 

Silicone 

Polysiloxane 

i 

Angus  SIL.  SIS 

Areosil 

Cohrlastic 

Pairprene 

General  Electric  SE  HV/ 
Parker  Silicone 
Rhodorsils 

Silastene 

Silastic 

Siloprene 

Union  Carbide  K.Y. 

Thiokol 

Organic  Polysulfide 

Alkylene  Polysulfide 

GR-P 

F.A.  Polysulfide  rubber 
Perduren 

Precision  Thiokol 

S.T.  Polysulfide  rubber 
Thioplasts 

Vulcaplas 

Vinylpyridine 

Butadiene  -  2  -  methyl 

Philprene 

i 

~ - - -  ,  . . .  ,  ,  j 

5  vinyl  pyridine 

66/5032/5 
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